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Pipe-in-Pipe System to Replace a Covered Impoundment and Water Removal

Final Environmental Assessment

This Final Environmental Assessment (FEA) analyzes a special permit granted to the Alaska
Gasline Development Corporation (AGDC or Applicant) to waive the requirements of 49 Code of
Federal Regulations (CFR) 193.2167 and 193.2173 at the Alaska LNG Terminal (LNG Terminal,
LNG Facility or Liguefaction Plant) to be located near Nikiski, Alaska. The special permit grant
described herein is related to, but distinct from, the Federal Energy Regulatory Commission
(FERC) decision making process for siting and permitting Alaska LNG Terminal located near
Nikiski, Alaska that liquefies natural gas and stores and transfers liquefied natural gas (LNG) to
marine carriers for exporting purposes. This FEA is intended to specifically analyze any
environmental impact associated with the waiver of certain regulations in Liquefied Natural Gas
Facilities: Federal Safety Standards found in 49 CFR Part 193. This FEA is prepared by the U.S.
Department of Transportation, Pipeline and Hazardous Materials Safety Administration (PHMSA)
to analyze the special permit request in accordance with 49 CFR 190.341. PHMSA has also
prepared environmental analyses for four (4) other special permit grants to AGDC related to the
Alaska LNG Project’s mainline pipeline to transport natural gas to the Alaska LNG Terminal
located near Nikiski, Alaska. Although the requests are distinct technically, PHMSA has

considered safety or environmental impacts holistically.

PHMSA has prescribed the minimum Federal pipeline safety standards for LNG facilities in
compliance with 49 U.S.C. 60101 et seq. Those standards are codified in 49 CFR Part 193 and
apply to the siting, design, construction, operation, maintenance, and security of LNG facilities.
Pursuant to 49 U.S.C. 60118(c), PHMSA may issue a special permit to waive certain regulatory
requirements. Special permits are typically contingent on the performance of additional measures
beyond minimum Federal pipeline safety regulations, in accordance with 49 CFR 190.341.
PHMSA has imposed conditions in the granted special permit that have been determined to be
necessary for safety, environmental protection, or otherwise in the public interest. PHMSA has
determined that a special permit with conditions is not inconsistent with pipeline safety so the
application will be granted. This FEA references the AGDC’s FERC Resource Reports to avoid

duplication. This FEA accompanies AGDC’s special permit request for waiving the covered
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system requirements in 49 CFR 193.2167 and the water removal requirements in 49 CFR 193.2173
in order to use a pipe-in-pipe (PIP) system (or PIP technology) at various segments of the LNG
liquefaction rundown lines and LNG quench lines. This special permit allows AGDC to utilize
the outer pipe of the PIP system as containment of the inner pipe and waives the requirements for
covered impoundment and water removal systems for the LNG rundown lines and LNG quench

lines.

1. PURPOSE AND NEED

AGDC is proposing to construct, own, and operate an integrated natural gas pipeline with gas pre-
treatment facilities, interdependent interconnection gas delivery points, and a liquefaction and
marine export facility, (collectively known as the Alaska LNG Project) for the purpose of
liquefying supplies of natural gas from Alaska. Gas will be supplied from the Point Thomson Unit
and Prudhoe Bay Unit production fields on the North Slope, and will provide opportunities for in-
state deliveries of natural gas and export of LNG in foreign commerce.

On April 17, 2017, AGDC filed an application with the FERC for approval of the Alaska LNG
Project. The FERC issued a final environmental impact statement on March 6, 2020, for the

Alaska LNG Project (FERC Docket CP17-178-000"). The Alaska LNG Terminal will include
LNG rundown lines, which will transfer LNG from the liquefaction units to the LNG storage tanks.
These lines will be constructed using PIP technology, which will be designed to contain releases
from the inner pipe within an enclosed secondary outer pipe. The three (3) 20-inch diameter PIP
rundown lines will start at the outlet line of each liquefaction train and combine to a 30-inch
diameter rundown header, which transfers LNG to the storage tanks. The 30-inch diameter PIP
rundown header transitions to conventional stainless-steel piping in the LNG storage tank area and
before branching to two tank loading lines. Additionally, AGDC will use PIP technology for four
(4) LNG quench lines (two (2) supply and two (2) return lines) that will be used to cool down the
boil-off gas to the Boil-off Gas Compressors. Four-inch (4-inch) diameter quench lines will be
connected to the 28-inch diameter dual LNG marine cargo transfer lines using fabricated PIP tees

and continue to the northern edge of the boil off gas compressor unit spill collection area where

. https://www.ferc.gov/industries/gas/enviro/eis/2020/03-06-20-FEIS.asp.
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the PIP transitions to conventional stainless-steel piping near the inlet of the Boil-off Gas
Compressors. Pursuant to 49 CFR 190.341, AGDC submitted a special permit application on
September 8, 2017, to waive the covered system requirements in 49 CFR 193.2167 for the LNG
rundown lines and LNG quench lines using PIP system for spill containment. Furthermore, AGDC
submitted application to waive the requirement of 49 CFR 193.2173 for the removal of water from
the impoundment area (or annulus) formed by the outer pipe of a PIP system. In normal operating
conditions, the collection of water within the annulus of the PIP system will not occur, thus a water
removal system is not necessary. As such, AGDC requested this special permit for 49 CFR
193.2167 and 193.2173 to permit the integral use of the PIP system as covered impoundment

without water removal.

The sub-arctic winter weather conditions in Nikiski, Alaska led AGDC to evaluate and select an
alternative rundown piping design. The traditional transfer design with open drainage channels
for an impounding system will necessitate clearing snow and ice, which may result in personnel
entering LNG spill conveyance trenches. The anticipated snow volumes, which can exceed 12
inches, must be removed from the impounding system, including drainage channels and trenches,
to ensure potential spills of LNG are conveyed to the designated impounding space. If snow
volumes are not removed, based on the density of the snow, it could take up volume or obstruct
LNG spills in the open trench from being conveyed to impoundment sumps. With the use of the
PIP system as a covered impoundment system without a water removal system, the use of

traditional impounding systems will be reduced but not eliminated.

The required impoundment systems used throughout the Alaska LNG Terminal will be designed
and constructed to comply with 49 CFR 193.2173. The impoundment basins will have an
additional 12 inches of height to provide for the potential accumulation of snow. The winterization
design will address the potential for hardened snow in curbed area sumps and methods to maintain
spill flow paths and design spill containment capacity. Options will include mechanized snow/ice
removal and application of snow melt/deicing agents as part of operations and maintenance plans.
Similar operations and maintenance methods for hardened snow removal in the trenches will be
considered, however, entry may require addressing work safety when entering certain portion of

the impounding space serving hazardous liquid. Variations in the design of trench will consider
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using heated pavement systems? (i.e., electric heat tracing cable within concrete pavement) to melt

accumulated snow/ice as site conditions warrant.

Where the outer pipe is adequately designed, tested and constructed to maintain structural integrity
for pressurized cryogenic releases, any spill from the primary containment will be contained within
the PIP system; therefore, LNG spills will not be able to reach the atmosphere. A conventional
system allows LNG spills to reach the atmosphere because such spills are collected into an open-
air (or uncovered) impoundment system, creating the potential for fire and other hazards to exist
due to the presence of oxygen, a fuel source, and a potential ignition source being available.
Without the presence of oxygen and a potential ignition source, the potential for fire and other

hazards are significantly decreased.

The use of the PIP system also has many operational benefits associated with lower heat leaking
into the system. The Alaska LNG Terminal will have less boil-off gas (BOG) generation, less
compressor usage, and therefore a reduction in overall fuel needed to operate the BOG
compressors. With the PIP system, the recirculation of LNG is reduced or is intermittent, which
results in less usage of pumps and less LNG flowing through lines for cool-down during the

holding mode when LNG carriers are not being loaded.

For the above reasons, AGDC will provide the required secondary containment impounding
system for LNG transfer piping from the liquefaction units to the LNG storage tanks through the
use of a cryogenic PIP system. The outer pipe of the PIP system will serve as the secondary

containment and contain releases from the inner pipe.

The Alaska LNG Terminal is subject to PHMSA’s jurisdiction under 49 CFR Part 193. Part 193,
Subpart C incorporates by reference National Fire Protection Association (NFPA) 59A (2001
edition) for design, construction, and testing of piping systems. Since NFPA 59A (2001 edition)
does not include provisions for the PIP system, AGDC will design the system in accordance with
NFPA 59A (2001 edition), which addresses the use of this technology as a secondary containment
system (see NFPA 59A (2001 edition), Section 10.13, Cryogenic Pipe-in-Pipe Systems). The
analysis described herein presents the environmental impacts and public safety risks associated

with construction and operation of the Alaska LNG Terminal’s PIP system in comparison with full
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compliance with Part 193. This analysis will also set out special permit conditions, which are

intended to mitigate any safety or environmental risks of the Alaska LNG Terminal.

For a conventional piping, a liquid release from the LNG piping will be contained in an open trench
and conveyed to an impoundment sump; however, a release from the inner pipe of the pipe-in-pipe
system will be impounded within the outer pipe, which is a covered system. As such, AGDC
requests relief from 49 CFR 193.2167, Covered System, which states that ““a covered impounding
system is prohibited except for concrete wall designed tanks where the concrete wall is an outer

wall serving as a dike.”
AGDC also requested relief from 49 CFR 193.2173, Water Removal, which requires that:

(a) Impoundment areas must be constructed such that all areas drain completely to prevent
water collection. Drainage pumps and piping must be provided to remove water from
collecting in the impoundment area. Alternative means of draining may be acceptable

subject to the Administrator’s approval.

(b) The water removal system must have adequate capacity to remove water at a rate equal to
25% of the maximum predictable collection rate from a storm of 10-year frequency and 1-
hour duration, and other natural causes. For rainfall amounts, operators must use the
“Rainfall Frequency Atlas of the United States” published by the National Weather Service

of the U.S. Department of Commerce.
(c) Sump pumps for water removal must—
(1) Be operated as necessary to keep the impounding space as dry as practical; and

(2) If sump pumps are designed for automatic operation, have redundant automatic

shutdown controls to prevent operation when LNG is present.

Since AGDC'’s outer pipe of the PIP system will serve as impoundment areas (i.e., secondary
containment) for releases from the inner pipe, this design will not allow for snow or water
accumulation because PIP is a closed system. The PIP segments may share the same pipe racks

with conventional piping used for other hazardous liquids, which require conveyance trenches.
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Therefore, all open trenches and impoundment sumps at the Alaska LNG Terminal must comply

with the water removal requirements in 49 CFR 193.2173.

2. BACKGROUND AND SITE DESCRIPTION
2.1. Background

On April 17, 2017, AGDC filed an application to the FERC pursuant to section 3 of the Natural
Gas Act (NGA) for its Alaska LNG Project (Project), which consists of an off-site pre-treatment
plant, an 807-mile pipeline facility, and the Alaska LNG Terminal. The Alaska LNG Terminal
will be located near Nikiski, Alaska, and will consist of liquefaction, storage, and transfer facilities.
The liquefaction unit includes three onshore liquefaction trains designed to produce up to
approximately 20 million metric tons per annum. The LNG will be transferred from the
liquefaction area to the LNG storage area via three (3) 20-inch diameter LNG rundown lines that
will originate from each of the three liquefaction trains and combine into a 30-inch diameter
rundown header. The LNG will be stored in two (2) LNG storage tanks, each with storage capacity
of 240,000 cubic meters, and subsequently exported to two (2) loading berths for marine carriers
via a marine cargo transfer system. The Alaska LNG Terminal is subject to PHMSA’s jurisdiction
under 49 CFR Part 193. Part 193, Subpart C — Design and Subpart D - Construction incorporates
by reference the National Fire Protection Association (NFPA) 59A (2001 edition) for design,
construction, and testing of LNG facilities and components, including impoundments and piping

systems.
AGDC must use PIP system specifically for the following piping special permit segment:

1. Approximately 2,670 feet of 20-inch diameter with 26-inch or 28-inch diameter outer pipe
and 30-inch diameter with 36-inch or 38-inch diameter outer pipe for the LNG rundown
lines that will be used to transfer LNG from the liquefaction areas to the LNG storage

tanks;

2. Approximately 120 feet of four (4) 4-inch diameter with 10-inch or 12-inch diameter outer
pipe for the LNG quench lines (two (2) supply and two (2) return lines) that will be used

to cool down the boil-off gas at the inlet of the Boil-off Gas Compressors; and
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3. Approximately 11,580 feet of dual 28-inch diameter with 36-inch diameter outer pipe for

the marine cargo transfer lines that will be used to transfer LNG from the LNG storage

tanks to the marine loading berth.”

Figure 2-1 shows the schematic of LNG components within the Alaska LNG Terminal. The blue
lines show the PIP segments of the dual 28-inch diameter LNG marine cargo transfer lines from
the LNG storage area to the loading berths. In accordance with 49 CFR 193.2001(b)(3), only the
siting requirements in Part 193, Subpart B, apply to the marine cargo transfer system and
associated facilities between the marine vessel and the last manifold (or in the absence of a
manifold, the last valve) located immediately before a storage tank. The purple lines show the PIP
segments of the 4-inch diameter LNG quench lines delivering LNG from the marine cargo transfer
system to the BOG Compressors Suction Drums and returning LNG from the BOG Compressors
Suction Drums to the marine cargo transfer system. Since the purpose of these 4-inch diameter
LNG quench lines is to lower the temperature of the BOG entering the BOG Compressors and
does not contribute to marine cargo transferring operation, PHMSA does not consider the 4-inch
quench lines as part of the marine cargo transfer system. The lines exiting the Main Cryogenic
Heat Exchanger (MCHE) where liquefaction takes place, shown as brown lines, are conventional
stainless-steel (SS 304L) piping for LNG service. The green lines represent the PIP segments of
the LNG rundown lines from the liquefaction area where the three Trains are located to the LNG
storage area where LNG enters conventional stainless-steel (SS 304L) piping. The PIP system for
the three (3) 20-inch diameter LNG rundown lines will originate along the outlet piping of each of
the three trains, combine into a 30-inch diameter rundown header, and will terminate at a “T”
leading to each LNG storage tank. The line from the “T” to each LNG storage tank, shown as

brown lines, are conventional stainless-steel (SS 304L) piping.

2
In accordance with 49 CFR 193.2001(b)(3), only the siting requirements in Part 193, Subpart B, apply to the
marine cargo transfer system and associated facilities between the marine vessel and the last manifold (or in the
absence of a manifold, the last valve) located immediately before a storage tank.
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Figure 2-1: Schematic for LNG Loading/Circulation Lines and LNG Rundown Lines

Invar 36 (UNS K93603) will be used as the material of construction for the inner pipe (i.e., primary
LNG containment), and austenitic steel of Type 304L stainless steel (SS 304L) will be used for
the outer pipe, which serves as a secondary containment. The LNG rundown lines from the outlet
of each of the three liquefaction trains will be comprised of 20-inch diameter Invar 36 inner piping
with 26/28-inch diameter SS 304L outer piping. These three (3) 20-inch LNG rundown lines will
combine to a rundown header that is comprised of a 30-inch diameter Invar 36 inner pipe with
36/38-inch diameter SS 304L outer pipe. Additionally, AGDC will use PIP technology for four 4-
inch diameter LNG quench lines (two (2) supply and two (2) return lines) that will be used to cool
down the boil-off gas to the inlet of the Boil-off Gas Compressors. The 4-inch diameter quench
lines will be Invar 36 inner piping, approximately 120 feet in length, and fitted inside a 10/12-inch
diameter SS 304L outer pipe. The quench lines will be connected to the dual 28-inch diameter
marine cargo transfer lines using fabricated PIP tees and continue to the northern edge of the boil
off gas compressor unit spill collection area where the PIP transitions to conventional stainless-
steel piping. The outer diameters are different in size (i.e., 26/28-inch, 36/38-inch, 10/12-inch)
because there are two (2) PIP technology vendors solicited, Technip/Genesis (Genesis) and
InTerPipe (ITP), who use slightly different methods to insulate the annulus between the inner pipe

and the outer pipe. One vendor uses Aerogel insulation and centralizes the inner pipe within the
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outer pipe, and the other vendor uses Izoflex insulation and allows the insulated inner pipe to rest
at the bottom of the outer pipe (the insulation is sufficiently robust). The final outer piping
diameters will be selected prior to the construction phase. Since the outer piping is considered the
impoundment system, the use of PIP technology for LNG transfer piping (i.e., LNG rundown lines)
will result in an enclosed transfer line and drainage channel, which is prohibited under 49 CFR
193.2167 except for concrete wall designed tanks where the concrete wall is an outer wall serving

as a dike.

AGDC will use PIP technology for 11,580 feet (3,530 meters) of the dual 28-inch diameter inner
pipe with 36-inch diameter outer pipe for the LNG marine cargo transfer lines from the LNG
storage area to the loading berths. In accordance with 193.2001(b)(3), only the siting requirements
in Part 193, Subpart B, apply to the marine cargo transfer system and associated facilities between
the marine vessel and the last manifold (or in the absence of a manifold, the last valve) located
immediately before a storage tank. As shown in Figure 2-1, PIP technology will be used for the
segments of the LNG marine cargo transfer lines downstream of the last valves located
immediately before the storage tanks. On June 23, 2016, the U.S. Coast Guard (USCG) Sector
Anchorage issued a conditional letter approving the use of AGDC’s PIP installation for the marine
transfer lines with certain stipulations (see Appendix A).

The LNG rundown lines will traverse from the process (i.e., liquefaction) area to the container
(i.e., LNG storage tank) area, and the LNG quench lines will traverse from the container (i.e., LNG
storage tank) area to the process (i.e., BOG compressor) area. NFPA 59A (2001 edition) Section
2.2.1.1(2) requires an impounding area and drainage system to minimize the possibility of the
accidental discharge of LNG at containers from endangering structures, equipment, or adjoining
property or from reaching waterways. Section 2.2.1.2 requires that process areas must be graded,
drained, or provided with impoundment in a manner that minimizes the possibility of accidental
spills and leaks that could endanger structures, equipment, or adjoining property or that could reach
waterways. A secondary containment system consisting of graded areas and drainage channels
has typically been constructed underneath or adjacent to LNG transfer piping to channel potential
spills of LNG into an impoundment area designed for a specified volume of LNG. Neither Part
193 nor the 2001 edition of NFPA 59A (incorporated by reference, see 49 CFR 193.2013) currently

addresses the use of PIP design as an impounding system.
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Section 193.2167 prohibits a covered impounding system except for concrete wall designed tanks
where the concrete wall is an outer wall serving as a dike. Since the outer pipe will serve as the
secondary impoundment system and will completely cover the inner pipe, the PIP is considered a

covered impoundment system.

The brown lines shown in Figure 2-1 are LNG product lines, LNG product headers, and LNG
quench lines that will be designed as conventional piping. These segments of conventional piping
consist of stainless steel (SS 304L) piping, external insulation, and associated conveyance
trenches. These conventional piping segments will be required to comply with the requirements
in 49 CFR 193.2167 - Covered Systems and 49 CFR 193.2173 — Water Removal.

The Alaska LNG Terminal will be located on the west coast of the Kenai Peninsula near Nikiski
on the eastern shore of Cook Inlet (see Figure 2-2). The Alaska LNG Terminal consists of onshore
LNG plant facilities and marine transfer facilities. The Alaska LNG Terminal consists of three
liquefaction trains, two LNG storage tanks, and associated components, which are jurisdictional
to PHMSA. The marine transfer facilities are jurisdictional to the USCG, with the exception of
meeting the siting requirements jurisdictional to PHMSA under 49 CFR 193, Subpart B. Figure
2-3 shows the two loading berths at the marine terminal. The special permit segment is comprised

of the following piping segments:

1. Three (3) 20-inch diameter and one (1) 30-inch diameter LNG rundown lines,
approximately 2,670 feet (814 meters) in total length, located in the onshore LNG terminal
between the liquefaction area and LNG storage tank area; and

2. Four (4) pipe segments of 4-inch diameter quench lines, each approximately 120-feet in

length, located near the BOG Compressor area in the onshore LNG terminal.

As shown in Figure 2-2, the Special Permit Segments are completely inside the Alaska LNG
Terminal boundary. The vicinity of the Special Permit Segments is defined as the 901-acre

onshore site identified for the Liquefaction Plant and shown in Figure 2-2.
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2.1.1. Design Elements

As defined in 49 CFR 193.2007, Definitions, an “Impounding System includes an impounding
space, including dikes and floors for conducting the flow of spilled hazardous liquids to an
impounding space.” Conventional spill containment systems incorporate an open culvert-type
concrete channel or trench that is designed to handle contact with cryogenic liquid and is typically
located adjacent to or underneath LNG transfer piping. Furthermore, conventional LNG transfer
piping is of single-wall stainless steel (SS 304L) design installed with an outer insulation layer to
maintain cryogenic temperatures and minimize heat loss, as well as a weather-resistant coating or

jacket.

AGDC will use Invar 36 (UNS K93603) for the inner pipe (i.e., primary LNG containment) while
the SS 304L outer pipe serves as secondary containment. The inner pipe will be wrapped with
insulation. Depending on the selected PIP vendor, the annular space between the inner pipe and
outer pipe will be dried to at least negative 40 degrees Fahrenheit (°F) and will be either in a
vacuum stage or purged with inert gas. For both PIP vendors, the annulus outlet gas will be
monitored for hydrocarbons using conventional infra-red methane-in-nitrogen gas detectors. Also
for both vendors, annulus pressure will be monitored; with an increase in pressure indicating a
possible leak. For PIP technology, a release from the inner pipe will be contained within the PIP
system’s secondary containment outer pipe. The potential for ignition of a flammable vapor cloud
and other subsequent hazards from a release of LNG from the inner pipe will be significantly
decreased with the use of the PIP application for LNG transfer piping.

2.2. Site Description

The special permit segment encompasses the land under the special permit segment piping, which
include the LNG rundown lines and the LNG quench lines. The special permit segment lies
within, and represents a very small portion of, the Alaska LNG Liquefaction Terminal site, which
is located on the Kenai Peninsula along the eastern shore of Cook Inlet in Nikiski, Alaska (Figure
2-2). The Kenai Peninsula is largely rural and undeveloped with most of it forested and much of
it in Federal (e.g. Kenai National Wildlife Refuge, Kenai National Forest, Kenai Fjords National
Park) and State ownership; however, some coastal areas have been industrialized and contain

existing infrastructure related to marine transport and oil and gas processing. The Kenai Peninsula
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Borough has a population of 58,533. The population of Nikiski, one of the larger towns in the
borough, was 4,493 in 2010 according to the U.S. census. Other towns in the borough include
Kenai (population 6,942) located 8 miles to the south of the site, Soldotna with a population of
3,759 located 15 miles to the southeast, and Homer with a population of 3,759 located 70 miles to
the south. The Kenai Peninsula is within the Cook Inlet Basin Ecoregion. Climate in the region
is mild and maritime, with a reported mean annual high temperature of 44.8 °F, mean rainfall of
18.16 inches, and mean snowfall of 68 inches, for Kenai, Alaska, about 8 miles south of the Alaska

LNG Liquefaction Facility site.

Cook Inlet is a very large estuary, approximately 200 miles long from the mouth at the Gulf of
Alaska to the Knik Arm near Anchorage, approximately 60 miles wide over much of its length,
and encompassing an area of approximately 12,000 square miles. Hydrodynamically, Cook Inlet
is a high-energy environment with one of the largest tidal ranges in the world (26 feet) and very
strong tidal currents (over 6.5 knots peak flood and over 5.5 knots peak ebb). Heavy ice is present

in Cook Inlet November-March.

The Liquefaction Plant site is located at approximately 60° 40’ N latitude, 151° 23” W longitude,
on the eastern shore, midway up Cook Inlet and just south of the prominence known as the East
Foreland. The forelands (East and West Forelands) mark the boundary between what are known
as Lower and Upper Cook Inlet. North of approximately latitude 60° 40’ N, all Cook Inlet waters
below the high tide line are State waters and the water bottoms are owned by the State. South of
that area, Cook Inlet water bottoms more than 3.0 nautical miles seaward of the shoreline are

Federal lands.

Commercial, personal use and subsistence, and recreational fishing are also prevalent in Cook
Inlet. Commercial fishing in Upper Cook Inlet consists of fishing for the five species of Pacific
salmon (Oncorhynchus spp.) using gill nets (either set nets or drift nets) in July-August.
Recreational and personal use fishing in the Upper Cook Inlet occurs primarily in the anadromous
streams flowing into Cook Inlet and is for salmon, rainbow trout (Oncorhynchus mykiss), Dolly
Varden char (Salvelinus malma), and eulachon (Thaleichthys pacificus). All of Cook Inlet and
anadromous streams flowing into it that support salmon have been designated as essential fish

habitat by the National Marine Fisheries Service (NMFS). Upper Cook Inlet is also frequented by
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marine mammals, with the most common being harbor seal (Phoca vitulina) and beluga whale
(Delphinapterus leucas). Belugas found in Cook Inlet are an isolated population of 338 belugas

that are listed as endangered under the Endangered Species Act (ESA).

The study area for the FEA includes the Alaska LNG Liquefaction Terminal site and adjacent
waters of Cook Inlet. The site lies within a partially industrialized area; adjoining properties to
the north include three marine terminal facilities. The onshore Liquefaction Plant site
encompasses 902 acres, and is currently a mixture of industrial, residential, and open land (Table
2) containing 7 residential buildings and 3 commercial buildings. Industrial use of the site consists
largely of material sales. The Kenai Spur Highway (Route 1) traverses the Alaska LNG
Liquefaction Terminal site from north to south, and will be rerouted to the west of the site during
construction. Other paved and unpaved secondary roads are located on the plant site. When

developed, the site will be a single parcel constructed and operated solely as a Liquefaction Plant.

TABLE 1. CURRENT LAND USE STATUS ON ALASKA LNG LIQUEFACTION TERMINAL SITE

National Land Cover Database Status of Land in the Alaska LNG Liquefaction Terminal Site
Industrial Forest Open Land Open Water Residential Total
8.8 ac 473 ac 159 ac 0.9 ac 260 ac 901.7 ac
1% 52.5% 17.6 % 0.1% 28.8% 100 %

Relief on the Liguefaction Plant site is gradual with elevations ranging from 90 to 140 feet above
mean sea level over the 902 acres, but along Cook Inlet, the site drops off precipitously forming a
near vertical coastal bluff approximately 100-125 feet tall. Below the bluff lies a broad intertidal
area. Surficial sediments in the intertidal area consist of silty sand and gravel with sporadic
boulders. Physical and chemical analyses of samples collected from the intertidal area revealed
no contamination of the sediments. Ownership of the intertidal area as well as subtidal areas is
held by the State; currently there are 8 shore fishery leases in the intertidal areas bordering the
Liquefaction Plant site. These leases are issued by the Alaska Department of Natural Resources
to commercial fishermen for setting shore-based gill nets for salmon fishing, and provide the

holders with priority rights when fishing.
The forested area includes deciduous forest and mixed deciduous/coniferous forest. Coniferous
forests are dominated by white spruce (Picea glauca), black spruce (P. mariana), and Sitka spruce
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(P. sitchensis). Deciduous forests are dominated by quaking aspen (Populus tremuloides), balsam
poplar (P. balsamifera), black cottonwood (P. trichocarpa), and Kenai birch (Betula kenaica). A
single pond (1-2 acres in size) with no outlets is located in the most southerly portion of the
Liquefaction Plant site. There are no streams or other flowing waters within the site’s boundaries.
A total of 6.21 acres of vegetated wetlands are found on site, with most surrounding the
aforementioned on-site pond. These wetlands are palustrine emergent wetlands and palustrine

scrub-shrub wetlands.

3. ALTERNATIVES

AGDC has the option of constructing conventional LNG product lines and quench lines with open
conveyance trenches, which would not require PHMSA to issue a special permit. This will require
that the Project’s LNG rundown line, LNG quench lines and impounding system be in full
compliance with all applicable Part 193 requirements, including Section 193.2167 Covered
Systems and 193.2173 Water Removal. Conventional piping for LNG product lines and LNG
quench lines is the No Action alternative that will not require issuance of a Special Permit. The
Action (Applicant-Preferred) alternative reflects AGDC’s LNG rundown and quench lines to be
designed and constructed using PIP technology for which a special permit with conditions will be
required. The No Action Alternative (i.e., conventional piping design) is described in Section 3.1,
and the Action Alternative (i.e., PIP design) is described in Section 3.2.

3.1. No Action Alternative (Conventional Piping Design)

The “No Action Alternative” or a denial of the special permit request would require AGDC to use
a conventional piping system design for the LNG rundown transfer line, which would consist of a
design featuring open drainage channels or troughs as the impounding system for conveying
potential LNG spills to a below-ground impoundment sump. The details related to
conveyance/impoundment systems and public safety are described below. Figure 3-1 shows the
general layout for a conventional pipe-in-trough (PIT) system to contain any spills from the
liquefaction area to the LNG storage tank area in the event that a PIP system is not utilized. As
noted in Figure 3-1, a No Action Alternative will require a trenching system serving the east-west

pipe-rack portions for the rundown lines and larger trench sized for the LNG rundown header. The
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No Action Alternative also requires an impounding system serving the entire piping length of the

LNG quench lines. Figure 3-2 shows the general layout of the PIP design for comparison.
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Figure 3-1: Conventional Pipe-in-Trough (PIT) Layout
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Figure 3-2: Pipe-in-Pipe Layout

3.1.1. Conveyance and Impoundment

For the 20-inch and 30-inch diameter LNG rundown lines and 4-inch LNG quench lines,

conventional piping design must meet the following siting and sizing requirements:

e PHMSA FAQ guidelines used in determination of exclusion zones in accordance with
Sections 193.2057 and 193.2059 will require a design spill from a 2-inch diameter hole
size for piping, i.e., rundown lines, that is larger than or equal to 6 inches in diameter. On
the other hand, the design spill for PIP segments, under the Action, will be a 1-inch

diameter hole size.

e PHMSA FAQ guidelines used in determination of exclusion zones in accordance with
Sections 193.2057 and 193.2059 will require a design spill from a full-bore or guillotine
rupture for piping, i.e., quench lines, that are less than 6-inches in diameter. On the other

hand, the design spill for PIP segments, under the Action, will be 1-inch diameter hole.

e Section 2.2.2.2 in NFPA 59A (2001 edition), incorporated by reference in Part 193,

requires sizing of impounding areas based on the greatest volume of LNG, flammable
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refrigerant, or flammable liquid that can be discharged into the area during a 10-minute
period from any single accidental leakage source. PHMSA LNG FAQ DS2 specifies the
guideline for single accidental leakage source as a hole of 2 inches in diameter for piping
segments greater than or equal to 6 inches in diameter 